One of the major complications of vesicovaginal fistula (VVF) surgery is recurrent fistula formation. A repeat repair is undertaken after resolution of the inflammatory response to the initial procedure. We report our experience with recurrent VVF managed at our center.
Introduction
V esicovaginal fistula (VVF) has been known since ancient times and is the most common acquired fistula of the urinary tract. [1] In the developing world, VVF commonly occurs following obstetric complications, [2, 3] whereas in the industrialized world, VVF commonly occurs due to injury to the bladder at the time of gynecologic, urologic, or other pelvic surgery. [4, 5] It is well known that the first opportunity is the best opportunity to achieve successful repair of VVF. [6] Previous failed attempts at repair produce scarring and anatomic distortion and may compromise potential reconstructive flaps. Therefore, careful preoperative planning is essential to maximize the chances for a successful result. There is no "best" approach for all patients with VVF.
One of the major complications of VVF surgery is recurrent fistula formation and it is difficult to prognosticate factors responsible for recurrence. Marshall wrote in his editorial "Imagination and versatility of the most skillful surgeon cannot close all fistulas." [7] It is important to strictly adhere to the basic surgical principles, including careful preoperative evaluation, wide exposure of the fistula and surrounding tissues, tension-free closure, excision of all fibrosed tissue, and initial maintenance of an uninfected and dry suture line, so as to achieve a successful VVF repair. [8] The bladder closure is much more important in achieving a successful repair than vaginal closure. This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
Recurrent fistulae are initially managed conservatively with bladder catheterization and observation. A repeat repair is
For reprints contact: reprints@medknow.com mean age, cause of VVF, and other patient demographics are summarized in Table 1 .
All the patients undergoing recurrent VVF repair underwent the repair through the open abdominal route. The bladder was bivalved and the repair was done in two layers. The bladder was closed vertically, whereas the vagina was closed horizontally [ Figure 3 ]. Omentum was used to interpose between the two organs. The uterus was preserved in all the three women who had uterus. Postoperatively, the catheter was removed on the 10 th day as per the departmental protocol.
All patients were assessed in detail 12 months after the repair. All patients were continent and were voiding well. Two women had frequency, with the functional capacity of the bladder as assessed by the voiding diary being about 150 cc. These women were advised a low dose of tablet solifenacin succinate. The vagina was contracted in seven of the nine women and they were not engaged in sexual activity. The other two women had resumed sexual activity 6 months after the repair. Dryness of vagina was the complaint in these two women.
Discussion
VVF is uncommon in modern urological practice. In most of the western/developed world, nearly 90% of cases are caused by an inadvertent injury to the bladder during surgery. [4] Gynecological surgeries are the most common cause, with hysterectomy (abdominal or vaginal) accounting for 75% of fistulae. [4, 9] Urological or gastrointestinal pelvic surgery could also be responsible and the reported incidence of iatrogenic VVF after pelvic surgery is 0.5%-2%. [7, 10] History of previous uterine surgery, pelvic irradiation, or endometriosis is known to increase the risk. [10] Anatomical distortion by fibroids or an ovarian mass also increases the risk, which is also greater in those with compromised healing, e.g., patients who are anemic, malnourished, or using undertaken after resolution of the inflammatory response to the initial procedure. In most cases, a vaginal approach would be adequate; however, if necessary, an abdominal approach could also be used. We report our experience with recurrent VVF managed at our center.
Materials and Methods
We retrospectively reviewed the inpatient/outpatient case records of all women who underwent repair of recurrent VVF at our center. This study was approved by the institutional/university ethical committee. The age of the patient at initial presentation of VVF, cause of VVF, and site, size, position, and type of repair were noted. The imaging records were also similarly noted and analyzed [ Figures 1 and 2] .
Similarly, the age at second repair, type of repair, interposition of tissue, and postoperative care and complications were also noted. Success was defined as the absence of urinary leak through the vagina.
Results
During the study period from January 2000 to December 2016, a total of nine women with a mean age of 38 years underwent repair for a recurrent VVF at our center. The steroids. [10] Other less common causes of VVF include pelvic malignancy, pelvic irradiation, obstetric trauma, and infection, including tuberculosis. [10, 11] VVFs can follow an erosion of a foreign body such as a pessary or following vigorous intercourse. [10] This usually occurs in those who have married at a very young age or those who have been raped.
In many developing countries, prolonged and obstructed labor is responsible for an overwhelming majority of VVFs. It has been estimated that a VVF occurs in 1-3 per 1000 deliveries in West Africa. [6] The lack of modern obstetric care in these nations is the reason for the high incidence of VVF. The prevalence is particularly high in areas where early marriage is practiced. Mothers may experience labor before reaching full physical maturity. Other obstetric causes of VVF include accidental injury at the time of cesarean section, forceps delivery, and traditional surgical practices.
Over 85% of VVFs are repaired successfully at the first attempt. [12] Closure rates are similar for both transvaginal and transabdominal techniques. Recurrent fistula formation, ureteric injury or obstruction, and vaginal stenosis remain the major complications following VVF repairs. Ayed et al. [8] evaluated the prognostic factors for recurrence of VVF in 73 patients undergoing 97 procedures with a mean rate of 1.38 procedures/patient. Multivariate analysis demonstrated that recurrence was statistically significant for multiple fistulas (single vs. two or more), fistula size (>10 mm), fistula type (Type I vs.
Type II), fistula etiology (obstetrical vs. nonobstetrical), and presence of urinary tract infection before the repair. Recurrence risk was fivefold higher for both the size and type of the fistula, threefold higher for obstetrical etiology, and 4.5-fold higher for multiple fistula. The interposition of flaps was a protective factor for recurrent cases.
Recurrent VVFs should always be treated with interposition of a tissue graft between the bladder and the vagina. The tissue graft could be harvested from the surrounding tissues, with stalk (flap), or it could be a free graft from a distant tissue or an organ. In transvaginal procedures, various local flaps could be used: labial fat tissue flap (Martius flap), labial skin flap, vaginal flap, bulbocavernosus muscle flap, and tubular gluteal skin graft. [13] [14] [15] [16] In transabdominal approach, the flaps can be used from the visceral peritoneum, posterior wall of the uterus, rectus abdominis flap, rotational bladder flap, urachal flap, and perisigmoid fat flap. [17] [18] [19] [20] The most commonly used free grafts are free bladder mucosal autograft and small intestinal submucosa graft. [21] Hadzi-Djokic et al. [22] reported on the use of autologous buccal mucosal graft in two women with recurrent VVF. Both women underwent suturing of the VVF with the interposition of BMG and both women were cured.
Conclusion
It is important to strictly adhere to the basic surgical principles so as to achieve a successful VVF repair. The Interposition of tissue Omentum (2) Omentum (9) VVF: Vesicovaginal fistula bladder closure is much more important in achieving a successful repair than vaginal closure. Recurrent VVFs should always be treated with interposition of a tissue graft between the bladder and the vagina.
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